Biosynthesis of blood group I antigens. Identification of a UDP-GlcNAc:GlcNAc beta 1-3Gal(-R) beta 1-6(GlcNAc to Gal) N-acetylglucosaminyltransferase in hog gastric mucosa.
A beta 1-6N-acetylglucosaminyltransferase has been identified in microsomal preparations from hog gastric mucosa which is able to synthesize branch points in branched lactosaminoglycans (blood group I antigenic structures). The enzyme can be assayed specifically using the synthetic trisaccharide GlcNAc beta 1-3Gal beta 1-4Glc beta-OMe as acceptor. The product of the transferase reaction was isolated and identified by methylation analysis as, (Formula: see text) Into this tetrasaccharide two galactose residues were incorporated by the specific beta-N-acetylglucosaminide beta 1-4-galactosyltransferase from bovine milk. Thus a hexasaccharide was formed which was shown to inhibit strongly a murine monoclonal and a human anti-I antibody. Using a variety of oligosaccharides and glycolipids, which correspond to structures found in linear lactosaminoglycan chains, the acceptor substrate specificity of the branching enzyme was determined. From these results it is concluded that branching occurs only during the elongation process at the nonreducing end and follows a well-defined order. N-Acetylglucosamine is first transferred to position 3 of a terminal galactose followed immediately by the addition of a second N-acetylglucosamine to position 6; only then the 1-3 and the 1-6 branches are further elongated by galactose residues.